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Effect of andrographolide on TBHP-induced apoptosis of intervertebral

disc nucleus pulposus cells and its mechanism
Fan Mingyu,Bian Feng,Zhou Shaohuai,Wang Xin,Wang Ping,Li Jing ,Huang Yafen,Li Jiagiong
(Department of Orthopedics , Wuhan Third Hospital )
[ Abstract] Objective : To investigate the effect and mechanism of andrographolide (ANDRO) on intervertebral disc nucleus pulposus
cell (NPC) apoptosis induced by tert—butyl hydroperoxide (TBHP ). Methods : The cell model of NPCs induced by TBHP was estab-
lished. NPCs were divided into five groups: control group, model group (100 pwmol/L. TBHP) , low—dose ANDRO group (100 pwmol/L,
TBHP+9 pmol/L. ANDRO) , middle—dose ANDRO group (100 wmol/. TBHP+18 pmol/L. ANDRO) , and high—-dose ANDRO group
(100 pmol/L TBHP+36 pmol/L. ANDRO). Cell apoptosis and reactive oxygen species (ROS) levels were determined by flow cytometry.
The levels of oxidative stress related indicators , such as superoxide dismutase (SOD) , glutathione peroxidase (GSH-PX) , and catalase
(CAT) , were determined by an enzyme-linked immunosorbent assay kit. Mitochondrial membrane potential was measured by a JC—1
probe. Western blot was used to determine the expression levels of dynamin-related protein 1(Drp1) , phosphorylated Drp1(p—Drpl),
and mitofusin 2(Mfn2). Results : Compared with the control group , the model group had significantly increased apoptosis rate of NPCs,
ROS level, and proportion of cells with decreased mitochondrial membrane potential (all P=0.000) , significantly decreased SOD,
GSH-PX, and CAT levels (all P=0.000) , a significantly up—regulated p—~Drp1/Drp1 level (P=0.000) , and significantly down-regulated
protein expression of Mfn2 ( P=0.000). Compared with the model group , the high—-dose ANDRO group had significantly decreased
apoptosis rate of NPCs [ (41.37+0.84)% vs. (2636 +1.33)% | ,
ROS level [ (42.62 +0.71)% vs.(22.50 +0.37)% | , and proportion
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(2023-07-18) SOD[(288.16 % 14.59) ng/mL vs.(658.87 + 13.22) ng/mL],GSH-PX
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[(6.66+0.37) ng/mL vs. (15.66 £ 0.56) ng/mLJ sand CAT/[ (40.89 + 1.04) pg/mL vs. (87.91 +1.56) pg/mL] levels (all P=0.000) , a
significantly down-regulated p—Drp1/Drp1 level (0.96 + 0.05 vs. 0.63 = 0.01) (P=0.001,0.000) , and significantly up—regulated protein
expression of Mfn2(0.39 £ 0.01 vs. 0.64 + 0.02) (all P=0.000). Conclusion : ANDRO can inhibit TBHP-induced NPC apoptosis, and

the mechanism may be related to the regulation of mitochondrial function and the relief of oxidative stress.
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i GRIES R TR E NI R

TEIEH AT RS ke A F a2 AR
ARG LA FE 400 B B T oK, 2o B I SRR A 25
SRR, & AR T RE R, A BN AE
T, Qin X Z ST ES R o, i # ROS 14 i
FRAE A Drpl A5 P LR 24 AE (R4 2 20 A 5 a2
FERIRIE SR AT . Hu L2 5% &0, 3l
IR Mn2 A€ LR ARG TR I SR AR IR L A6
T LR A S AL I BT O T e A R i Ak B
(.0 LR B Z R AR T RE , 48 Hi 38 2o P85 Mfn2 #0 [r] 25
AR SN J1 2546 R FIR T BRI O WK . Geng J 45
&I ANDRO 7] 5 Drpl 454, il GTP B9 % 1, A
T B 1 2R A ik B 4024, 30 17 2% A A0 M i 0 . Ak
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5% % B ANDRO 1] R & NPC #1 TBHP 51 #2 1Y Drpl 5
123k FF i, B8 TBHP 51 () M2 8 11 3 15 %
Ik, 2281 ANDRO 1] 3 i 410 il 2 b 1A 425 FIE i 4%
LR G R 2 A 20 LA 5

25 L iR AR B 5T 45 5 2R ANDRO HA i il
TBHP i75 3 () NPC 8 T 194 H , AL AT 58 55 410
LR A LR ARG G2 A A A O G
ARAFFEALAER B NPC HifE AT TR, J5 2 ii o A
YR IR 22 NPC FMA N SE 50 3 — 25 W1 i ANDRO
IHY7 VDD BIE AL, & ANDRO 7E IVDD f91ifi IR
THIT IR AL AR
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